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The Translation of JP 55-73442 



CASTING SAND HE ATING APPARATUS 

This invention relates to a shell mold casting sand heating apparatus. 

The shell mold casting sand is prepared by loading the stock sand (new sand, used 
sand, hereinafter referred to as "the sand" ) into the casting sand heating 
apparatus and heated at the temperature of 120°C-150°C in an evenly manner, 
thermosetting resin (herein after referred to as "resin" ) coating is formulated 
on the surface of the sand, then the heated sand and resin and other supplementary 
material is put into a mixer for mixing around and then the casting sand is so 
obtained. 

For the purpose of heating the sand in an evenly manner, the revolving furnace or 
rotor has been used for a long period of time. By heating the sand with these kinds 
of apparatus, it is susceptible that the sand is not heated evenly, and dust is not 
separated. The quality of the heated sand needs to be improved. 

The purpose of this invention is to solve the problems in the current technology 
and reduce the energy consumption. A tilted flow plate is arranged in the furnace 
and flow rate adjustable nozzles are arranged thereon. Flammable gas is supplied 
through the nozzles to the sand on the flow plate, it mixes the sand around while 
heating the same in an evenly manner. 

The apparatus is described in detail by referring to the drawings as below. 

Fig. 1 is the longitudinal section view of the whole apparatus. The furnace is of 
a vertical type with insulation, outside wall 1 is extended from up to down. 

Combustion chamber 2 is at the bottom of the furnace, the inside wall of the 
combustion chamber is comprised of insulations 2a. In combustion chamber 2, the air 
is taken in by the air taking device 3 through a throttle 4. The fuel is supplied 
to the burner 6. After it is burnt, the gas is supplied to the combustion chamber 
2. 

Flow plate 7 is arranged above the combustion chamber 2. It is at the tilted position 
and the casting sand flows thereon. The tilt angle of flow plate 7 shall be bigger 
than the angle of rest which enables the sand flow thereon naturally. 

On flow plate 7, nozzles 8 which can supply flammable gas are arranged from up to 
down. The nozzles are flow rate adjustable. As shown in Fig. 2, the nozzles are 
extended vertically and they are sealed at the top thereof to form 8a. A hole 8b 
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is extended horizontally on the side wall of the nozzles. Insulations 8c arranged 
in 8a is fiberglass or asbestos to adjust the flow rate. 8a, 8b, 8c described as above 
form nozzles 8. This structure makes the hole 8b of the angle same as the angle of 
rest while contacting with the sand , the sand is so prevented from entering into 
nozzles 8 and then dropping into combustion chambers 2. At the same time, the 
resistance of the insulations 8c in each nozzle may change, therefore, no matter 
what the height of the sand on the flow plate 7 is, the flow rate of the flammable 
gas at the cross section of the furnace is kept the same. In other words, since the 
sand on the flow plate 7 is basically at the horizontal position, the volume of 
flammable gas is large at the place where the height of the sand is low, and vise 
versa. Therefore, the resistance met by the flammable gas flow is kept balanced at 
the cross section of the furnace. 

The sand flowing on the flow plate 7 is very heavy, this weight is passed onto the 
furnace body which supports the flow plate. Expanding with heat and contracting with 
cold effect is very apparent when the furnace is running or stop running. For the 
purpose of reducing the expanding with heat and contracting with cold effect, as 
shown in Fig. 3, the flow plate 7 is separated into many areas as 7a by the parting 
line in the radial direction. 7a contacts closely with 7b which is of the functions 
of seal and absorbing the expansion with heat. As shown in Fig. 4, the area where 
7a and 7b contact closely with each other is fixed by a plate 7c through the bolt 
7b and nut 7c. 

At the bottom of the flow plate 7, a sand outlet 9 is arranged where the flowing 
sand on the flow plate 7 can be unloaded. Open-close valve 10 is arranged at the 
sand outlet 9. Valve 10 is controlled by a cylinder 11. 

At the top of the flow plate 7, as shown in Fig. 2, a gas box 12 in connection with 
the combustion chambers is arranged. An auxiliary sand unloading nozzle 13 facing 
the sand outlet is arranged on the gas box 12. A part of the flammable gas can be 
conveyed to the casting sand through the nozzle 13 and enables the sand move toward 
the sand outlet 9. The gas box 12 is particularly useful when the tilt angle of the 
flow plate 7 is smaller that the angle of rest. 

The casting sand may pileup while flowing on the flow plate 7. a thermal couple 14 
is inserted into the pileup, the signal is transmitted to the temperature monitor 
15 where the temperature of the heated sand in the furnace is compared with the 
setting point. The temperature monitor 15 can send out signals to control the 
throttle 4, flow rate valve 5 to achieve the control of the sand heating temperature. 

The outside wall 1 of the furnace is of a closed construction. A whirlwind dust 
removing device is arranged in the furnace and above the flow plate 7. At the top 
of the furnace, an exhaust duct 17 with an opening facing to the inside of the furnace 
is installed. By running the whirlwind dust removing device, the exhaust which is 
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useful can be recovered into the furnace, at the same time, the dust which is harmful 
to the casting sand can be exhausted to the dust removing device 18 arranged outside 
of the furnace. Inside of the exhaust duct 17, as shown in Fig. 5, a heat recovering 
device 19 is constructed to recover the heat which can be used for the preheating 
of the sand. At the top of the furnace, a sand inlet 20 is arranged. Isolation valve 
21 is installed thereon to prevent the flammable gas going out of the furnace through 
the sand inlet except the moment when the sand is loaded through the same. 

Mode to carry out this invention 

Through the sand inlet 20, The sand enters into the furnace and on the flow plate 
7. Once the flammable gas enters into the combustion chambers 2, it flows through 
the nozzles 8 and is distributed in an evenly manner across the whole cross section. 
It heats the sand, at the same time, it also mixes the same around. Since the mixing 
around is done by the flow of the flammable gas, so it can reduce the energy 
consumption. In addition, the flow of the flammable gas does not fluctuate the 
furnace, therefore, it is free of failure. The dust in the sand goes up to the top 
thereof and is absorbed by the whirlwind dust removing device 16, so the dust does 
not fly to the outside. At the same time, the sand is cleaned up. 

As soon as the sand is heated to a certain temperature, the sand is unloaded by 
opening the sand outlet 9. Under this condition, since the tilt angle of the flow 
plate 7 is larger than the angle of rest, the sand flows to the sand outlet 9 naturally. 
Meantime, by the mixing around effect of the flammable gas flowing from the nozzles 
8 and the unloading effect induced by the flammable gas flowing from the nozzle 13, 
the sand can be unloaded quickly and the temperature of the heated sand will not 
change in a dramatic way. 

Technical effects of this invention: 

1. The tilted flow plate and the nozzles thereon together with the vertical type 
of the furnace makes the sand be heated and mixed around by the flow of the 
flammable gas. Compared with the conventional mechanical method, it not only 
cleans the sand up, it also avoids the failure caused by the moving parts of 
the apparatus. 

2. The flow plate is tilted at the angle which is larger than the angle of rest, 
therefore, the sand can flow downward naturally and be unloaded in a quickly 
manner, it reduces the energy consumption and prevent the temperature of the 
heated sand- from dropping significantly. 

3. The nozzles on the flow plate has resistant material of the function of adjusting 
the flow rate, therefore, the flammable gas can flow through the whole cross 
section of the furnace in an evenly manner. Since the sand is heated evenly, 
the quality of the heating is so improved significantly. 

4. The flow plate is separated into areas, it effectively eliminates the deformation 
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of the flow plate caused by the expansion with heat. " Furthermore, at the top 
position of the flow plate, a nozzle facing the sand outlet for the flammable 
gas flowing through is arranged to increase the speed of the sand unloading. 
In addition, a whirlwind dust removing device is installed at the top of the 
furnace, the dust can be separated from the sand and the quality of the heated 
sand is improved. The outlet duct of the flammable gas is of the function of 
heat recovery, so the fuel or gas consumption can be reduced and it makes this 
casting sand heating apparatus more economical. 

Brief description of the drawings 

Fig. 1 is the longitudinal section view of the casting sand heating apparatus. 
Fig. 2 is the magnified section view of the top part of the flow plate shown in 
Fig. 1. 

Fig. 3 is the plan of the flow plate shown in Fig. 1. 
Fig. 4 is the section view of IV-IV of Fig. 3. 

Fig. 5 is the heating system diagram with the apparatus of Fig. 1 inserted therein. 

2- combustion chamber 

7- flow plate 

8- nozzle 

9- sand outlet 

13- auxiliary nozzle applied for unloading the sand 
16- whirlwind dust removing device 



What is claimed is: 

Claiml: A vertical type furnace, it is separated into two parts by a flow plate, 
the part under the flow plate is the combustion chamber, the part there above is 
for the casting sand heating; the flow plate is at a tilt position to facilitate 
the sand flows down easily; at the same time, the flow plate shall be flammable gas 
flow rate adjustable, nozzles from the combustion chamber that supply the flammable 
gas are arranged on the flow plate. 
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(54) MOLD SAND HEATER 

(57)Abstract: 

PURPOSE: To evenly heat molding sand and flow and agitate 
the sand by letting the flow plate segmenting the inside of the 
furnace above and below to a mold sand heating chamber and 
a combustion chamber to be inclined to permit easy flowing 
down of the mold and providing combustion gas feed nozzles 
with flow control valve to the flow plate. 
CONSTITUTION: In the shell mold coated sand production 
process, molding sand is charged onto the flow plate 7 in a 
vertical barrel type furnace 1 through a sand inlet 20. When 
combustion gas is sent into a combustion chamber 2, the 
combustion gas passes through multiple nozzles 8 to above the 

flow plate 7 evenly over the entire part of its section, thereby agitating the sand while evenly heating 
the same. Saving of energy is achieved by this gas flow agitation and lack of any moving part obviates 
the occurrence of any trouble. The dust in the sand flies to the upper part in the furnace and the sand is 
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purified and the dust is collected 



.ust collector 16. When the molding sai 




teated to the 



necessary temperature, an output 9 is opened and is taken out to outside the furnace. Since the flow 
plate 7 is held tilted at an angle of repose or more, the sand goes toward the outlet 9 owing to gravity 
fall. 
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